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What Your University of Florida 
Agricultural Experiment Stations 
Mean to You 


how Florida became 
a leading cattle state 


Lush green pastures and sleek cattle everywhere bespezk the 
fact that in the last 10 years Florida’s beef herds have mace the 
largest increase of any state. Florida now ranks first in the South- 
east and thirteenth in the nation in number of beef cattle. 


One thing which has contributed materially to this progress is 
knowledge of how to avoid salt sick. Only a few years ago this trou- 
ble was taking its toll from a number of Florida herds grazing on 
certain sand, muckland and peat ranges—with plenty of forage, the 
animals wasted away and some of them died. 


Agricultural Experiment Station scientists were grappling with 
the problem as far back as 1892, trying first one treatment and then 
another. Were germs causing the sickness? They examined ailing 
and dead animals. They ran tissue tests, analyzed forages, fed dif- 
ferent minerals and did other research in one tedious detail after 
another. Finally, after many years, they discovered the trouble— 
not germs but mineral deficiencies. 


For salt sickness is a nutritional anemia. Like you, cattle need 
certain mineral elements in correct proportions if they are to thrive. 
Some are required in tiny amounts. For instance, one part of cobalt 
in 100 million parts of forage is satisfactory. The forage on salt sick 
ranges simply lacked sufficient quantities of these minor elements. 


Experiment Station workers formulated a salt sick mineral mix- 
ture—containing iron, copper and cobalt, in addition to phosphate 
and salt. Salt sick was conquered. Many pastures are now fertilized 
with the minor elements and the forage supplies most of the needs 
of the cattle. 


So once again Agricultural Science helped do its part in building 
a Floridaindustry now worth $150 million in cattle alone, not to men- 
tion buildings, improved pasturage, and additional purchasing 
power for the cattlemen. 
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For winter spraying... 
or for year-round spray programs... 


PARATHION 


Any time of the year is a good time to spray 
with parathion. Here’s why: 


Excellent control of purple and red scales, snow scale, 
cottony-cushion scale, mealybugs 


Higher solids content 

No reduction in sugar or Vitamin C content 
No adverse effect on degreening 

Less shock to trees 

Less leaf drop 

Less dead wood 

Much better fruit color 

Does not accelerate granulation 


Compatible with nearly all spray materials 


PARATHION INSECTICIDES: ARE 
AVAILABLE FROM NATIONAL MANUFACTURERS 
a Consult local agricultural authorities for suggestions on dosages and application procedures. 
WRITE FOR NEW PARATHION GROWER’'S HANDBOOK 


AMERICAN Canamid COMPANY 
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Citrus Insect Control 


For January, 


purple scale infesta- 
tion has been increasing steadily 
since the end of September and at 
the time this was written the average 
was higher than that reached in 
July. Comparatively few groves have 
heavy infestations but moderate in- 
festations are common and numerous 
reports of fruit drop caused by pur- 
ple scale at the stem end of the fruit 
have been received. A peak of hatch- 
ing was passed at the end of Novem- 
ber and some reduction in activity 
can be expected to continue into Jan- 


The average 


uary. 

Red activity 
during the fall months and no parti- 
cular change in the situation can be 


scale has been low 


foreseen at this time. 

Rust mite activity 
high level since August and the level 
is particularly high on leaves at this 
time. While it is not clear what 
the trend during January will be, it 
is to be expected that the level will 
remain high enough to warrant gen- 
eral application of dormant sprays. 

Purple mite activity has been in 
creasing sharply during November 
and December and the indications 
are that this trend will continue into 
January. Leaf drop caused by pur- 
ple mite injury is commonly reported. 

Six-spotted mites are being found 
in some groves and there is the pos- 
sibility of their becoming a general 
problem in the _ post-bloom period 
when control is difficult. The dor- 
mant application of a miticide recom- 
mended for purple mite control will 
reduce this danger. Mealybugs 
being found on mature and late bloom 
fruit in a number of groves. 

SPRAY PROGRAM 

The first of the year is an excellent 
time to examine the groves and grade 
them according to the severity of 
scale infestations as well as to in- 
spect the lower surfaces of the leaves 
for six-spotted mites and the trunks 
and limbs mealybugs that may 
be hibernating under bark and in 
various depressions. A good idea of 
the type of dormant and post-bloom 
program needed can be obtained by 
checking the at this time. 


has been at a 


are 


for 


groves 


*Written December 23, 1952. Reports 
of surveys by Harold Holtsberg, 
Cocoa; J. W. Davis, Tavares; K. 
G. Townsend, Tampa; J. B. Weeks, 
Avon Park; and T. B. Hallam, 
Lake Alfred. 


a» 


wa... 


The important insects and mites to 


keep in mind while checking the trees 
are purple scale on leaves, wood and 


fruit; red scale on fruit and leaves; 


purple mites on leaves and green 
twigs; six-spotted mites on the under 
surfaces of the mature leaves and on 
lemon sprouts; and rust mites on 
leaves, twigs and fruit. 

In some groves heavy infestations 
of purple scale or red scale should be 
controlled before the spring growth 
and many groves should 
sprayed with an effective miticide to 
control purple mites and insure good 
six-spotted mite control. Six-spotted 
mite infestations seldom develop in 
the spring in groves that have re- 
ceived a dormant application of an 
effective miticide for purple mite 
control. During January or before 
the growth starts a dormant copper 
application should be made on: groves 
where scab is a problem in Temple 
groves and in grapefruit groves in 
the coastal areas. Nutritional sprays 
containing borax and compounds of 
zinc, manganese and molybdenum are 
often included in the dormant spray. 
Any two or more of these materials 
may be combined in one spray with 
few exceptions. Parathion and DN 
compounds can be combined with the 
nutritional elements as long as the 
spray solutions do not have a pH 
above 7.5 but Ovotran and Orthotran 
can be used in solution having a high- 
pH. 

Scale Control: In 
heavy infestations of either red or 
purple scale exist an application of 
1 2/3 pounds of parathion should be 
used. Sulfur and other materials 
needed for insect, mite or nutritional 
purposes can be added if desired. If 
oil is to be used the application should 
be made in late January or in Febru- 
ary if the spring growth has not 
started. If it does not take more than 
a few days to spray the grove it is 
better to delay the oil spray until 
there is pinpoint growth than to risk 
spraying the grove with oil and have 
freezing weather following the appli- 
cation. The neutral coppers can be 
combined with oil emulsions but care 
should be taken to prevent floccula- 
tion. An oil emulsion spray should 
not be sprayed on Valencia trees if 
the fruit crop has not fully colored. 
Whether oil or parathion is used for 
scale control, a second. application 


starts be 


er 
groves where 
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should be made sometime in 
summer. 

Mealybug Control: Parathion ig 
very effective in controlling mealy. 
bugs. In groves that had been spray. 
ed in either January or February 
with 1 2/3 pounds of parathion per 
100 gallons the mealybug control was 
more satisfactory than with post. 
bloom sprays. However, a thorough 
coverage of limbs and tree trunks 
is necessary for satisfactory control. 


Mite Control: Purple mite infes- 
tations should be kept at a low level 
during January and February to pre- 
vent leaf drop. Effective miticides 
include the DN compounds, Ovotran 
and Orthotran. The DN compounds 
should not be used in alkaline 
tions and if they are used the 
cation should be made before the 
spring flush of growth starts. The 
longest periods of control are obtain- 
ed with any of the miticides when 
the applications are made ight 
infestations. 


A 


solu- 
ippli- 


on 


of of 
purple mite 
controlling 
for ef- 
coverage 
leaves 


dormant application 
the miticides used for 
control is effective for 
six-spotted mites. However, 
fective control a thorough 
ot the lower surfaces of the 
is necessary. 

Rust mite control is necessary to 
prevent russeting of the fruit, leaf 
drop and “greasy spot.” By reducing 
the infestation to a low level in Janu- 
ary or February there will not be s0 
much chance of early rust mite injury 
on young fruit in the spring if the 
post-bloom spray is delayed for some 
The form of sulfur to be 
used depends upon the other mater- 
ials to be used in the spray. Wet- 
table sulfur can be used with any of 
the materials except oil emulsion. 
For rust mite control alone, one gal- 
lon of lime-sulfur plus 5 pounds of 
wettable sulfur is effective. Ovotran 
or Orthotran can be used with lime 
sulfur for purple mite control but the 
DN compounds can not. 


any 


reason. 


Where possible the dormant spray 
should be applied after the fruit has 
been picked. During this time of 
the year the trees have fewer leaves 
which makes it possible to get a 
thorough coverage with the minimum 
gallonage per tree. 

For detailed information on com- 
bination sprays refer to the 1952 or 

(Continued on page 18) 
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vhen Information given in this paper = The first objective was to determine 
ight concerns the finding of a_ strain what symptoms, if any, would occur 
; . ‘ A Theodore J. Grant!” ; ? 
of the tristeza, or quick decline, ; on the inoculated lime plants. These 
; : : " : At Meeting : 
y of virus in Florida, the proof of its y , were expected to have considerable 
: : : . Florida State Horticultural Society ; F 
mite presence, and a discussion of some value, because these diseases are 
lling important aspects. widespread and any symptoms that 
ef: Detecting the Presence of Tristeza developed could be compared with 
rage Viras ta Plestde and five years of intensive co- the known tristeza symptoms on 
— The usual method of recognizing operative research work of the U. inoculated West Indian limes. 
tristeza has been by comparison S. Department of Agriculture and The first series of Beledy lime 
y to of the behavior of sweet orange the Institute Agronomico at Cam- plants was inoculated between Sep- 
leat scion varieties on sour orange root-  pinas, Brazil. tember and November 1951, A 
icing stock with adjacent trees or adjoin- When the writer came to Florida bottle-graft method of inoculation 
Janu: ing blocks of trees of the same in May 1951, seed of West Indian similar to that described by Ben- 
diss variety on Rough lemon or sweet limes of the Key, Beledy, and Kirk nett and Costa (1) was employed. 
jury orange rootstock. Trees on sour varieties were obtained and planted. Living twigs were taken from dis- 
the orange stocks show decline, whereas Not only was the value of these eased trees, the leaf surface was 
ome on the other two stocks they are varieties as test plants for detect- reduced to one or two half leaves, 
.- apparently healthy. This difference, ing the tristeza virus recognized in and then the twigs were approach- 
— noted first in South Africa, was Brazil (9), but also vein-clearing grafted into the stems of the healthy 
“— an initial means of recognition of and  stem-pitting symptoms had _ lime test plants. The cut ends of 
7 * the disease in South America and been reported on West Indian the twigs were immersed in vials 
a in California. This, however, was limes inoculated with the tristeza, of water until the union was estab- 
“a not the case in Florida, where the or quick decline, virus in South lished. 
sail methods employed to detect the Africa (12) and in California (16). A variety of symptoms soxsienes 
ene disease are the result of experience Although in May 1951 no one on the test ae and im acme 
the . recognized tristeza in Florida, it cases the test plants died. This 


Ag Rei gy a cant tates seemed desirable to inoculate the or particularly wes of ani 

Soils, and Agricultural Engineering, (lime plants as soon as possible with bottle-grafted with material from 

pray 5. jubtropl al Fruit Field Station, Or- living branch material from trees diseased Persian limes. In other 
has 2 " Aabennetedeement is made of the having common diseases for which cases the test plants showed some 
of kind and effective help of J. F. L 


Childs, who oriented. the writer con. the casual agen! had never been yellowing of leaves and leaf drop. 


“a Floride — various citrus diseases in satisfactorily detcrmined. Some of Some attempts were made to trans- 
ae wa a Aiso “appreciation” is "expressed the common diseases in Florida that mit Gam disease symptoms _— 
Winston, who gave freely of his know. ¢@n be included in this category the test plants to the other seed 
oe. = toe stery And, development are blight, spreading decline, xylo- lings and to graft with more ma- 
quaint the writer with grove owners porosis, cachexia (Orlando tangelo terial from the diseased field trees. 


Eno cooperated in the investigational gisease), and lime bark disease. None of the symptoms found up 





Six 


to February 20, 1952 resembled in 
any way the definitely known re- 
action of West Indian lime plants 
to tristeza virus. However, on that 
date the first vein-clearing symp- 
toms were found on three leaves 
of one plant. By February 29 vein- 
clearing symptoms were found on 
a total of four of ten plants grafted 
with material collected from two 
widely separated areas—Ocoee and 
Avon Park. 

On March 5 a window of bark 
was removed from each of the in- 
fected plants and stem pits were 
observed. Following this initial in- 
dication of the presence of tristeza 
virus in the’ Ocoee and Avon Park 
areas, work with other diseases was 
curtailed and all effort was devoted 
to obtaining further proof of the 


presence of tristeza. 


A general survey of some of the 
groves at Ocoee and Winter Garden 


number of sweet orange 
trees on sour orange rootstock in 
a state of decline. Bark samples 
for anatomical study were obtained 
from the point of union of the 
sweet orange top and the sour or- 
rootstock. Twigs from these 
trees were collected for inocula- 
tion of West’ Indian lime plants. 
Bark samples were placed in a fix- 
ing solution, transferred to alcohol, 
and shipped to Henry Schneider, 
who has been studying similar ma- 
terial in California for several 
years (147 (15). 
Results of Anatomical 
Bark Samples 
of Test Plants 

The preliminary results of inocu- 
lation of West Indian limes and 
of anatomical study of bark sam- 
ples have been summarized (11). 
Schneider classed 11 of 26 bark 
samples studied as having positive 
symptoms similar to those of quick 
decline, 8 samples as possible quick 
decline, and 7 as negative, having 
no symptoms resembling quick 
cline. 

Bottle-graft inoculations 
twigs from 13 declining field 
resulted in the production of definite 
vein-clearing on the West 
Indian lime plants. Lime plants 
bottle-grafted with twigs from four 
other field trees were observed to pro- 
duce faint symptoms. 
Examination of five of the earliest in- 
oculated lime plants that showed defi- 


revealed a 


ange 


Study of 


and _ Inoculation 


de- 


with 


trees 


leaves of 


vein-clearing 


nite vein-clearing revealed the pre- 
sence of pits on the stem beneath 
the bark. In addition, the trans- 
mission of the causal virus from 
artifically infected lime plants to 
healthy ones by means of bottle- 
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grafts was successful, resulting in 
the production of  vein-clearing 
symptoms on the leaves of the 
inoculated plants. 

In September examination of the 
lime plant material held under 
secreenhouse conditions not 
confirmed the earlier results 
also showed that plants from 
26 field tree showed both 
vein-clearing and stem-pitting symp- 
toms. Study of additional bark 
samples sent to Henry Schneider 
by J. F. L. Childs and of Key lime 
plants bottle-grafted with twigs 
from suspected trees revealed that 
the was also present 
in the Umatilla, 


only 
but 

lime 

sources 


tristeza virus 
Windermere, 
Plymouth areas. 


and 


Discussion 

There is no the 

presence of a strain of the tristeza, 
decline, Florida. 
special interest that the 
reactions of the infected 
Key and Beledy lime plants in the 
suggest that the 
of the virus present is intermediate 
or mild. At least the strain of the 
studied in Florida is not as 
was the common strain 
Brazil (8). The 

fected lime plants in Florida 
tially recover and some 
continues. Likewise, the 
in the field, although 
range in degree of 
have not died rapidly. 
that 


doubt as to 
or quick virus in 
It is of 
observed 


screenhouse strain 


virus 
severe as 
studied in in- 
par- 
growth 
infected 
trees show- 
ing a 
symptoms, 
One 
with a _ similar appearance 
noted in his for 
years, but that such trees are more 
prevalent now _ than 
Such information obtained 
grove owners, the fact 
affected trees known in 
ly separated areas, 
gests that this virus 
Florida for 6 to 10 
more. 


decline 


trees 
have 


grove owner states 


been grove ten 
previously. 
from 
that 


wide- 


plus 
are 
strongly 

has 


sug- 
been in 
years or even 
It is obviously important to 
further information as_ to 
its occurrence in other 
Florida. 

One may how it 
possible for quick decline, or 
teza, to be in Florida for a 
ber of and possibly to be 
widespread without detection. De- 
cline of individual or scattered 
trees has been considered as 
due to other Our 
ledge of the tristeza disease 
greatly during the past 
5 years (2, 3, 4, 7, 10) and the 
use of the West Indian limes to test 
for detection of the 
had not been employed 
in Florida. 

On the 


obtain 
parts of 
wonder was 
tris- 
num- 
years 


being 
causes. know- 
has 
increased 


tristeza virus 


previously 
observations 


of the 


basis 
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and in California, the 
writer believes that the 
in Florida parallels 
that in California than that jn 
Brazil. In Brazil (3) and also jn 
Argentina, as noted by DuCharme 
and Knorr (6), there was a 
paratively efficient aphid insect 
tor that spread the 
from tree to tree effectively. 
the 
rootstock 


made here 
situation 


more closely 


com- 
vec- 
virus 
Most 
non- 
and 
wa ap- 
strain co 
more 


could 


groves were planted on 
tolerant 
evidence of 
parent. The 
in Brazil was 
than that so 
Florida. In 
California, 


sour orange 
rapid spread 
virus mon 
vere 
encountered in 


also 
far 
Los Angeles (C: 
of the 
rootstock. in- 
lard 
inty 
ased 
ap- 
949, 


cann be 


inty, 


where most rees 


are on sour 
fected 


surveys by 


orange 
according to o1 
the State and C 
agricultural departments, inc: 
146 1940 to 
proximately 200,000 trees by 

Quick certainly 
considered an unimportant di 
but it has not 

the plantings with the ra 
experienced in South America, 
the important fact in 
slower spread in California is 


trees, 


from trees in 
decline 
ease 
in California, iped 
out dity 
Probably 
the 
the relatively inefficient aphid vee- 
there (5). Fortunately, 
effective Aphis 
(Kirk), found in South 
and South Africa, is 
present in the U: 


tor found 
the 


citricidus 


more vector, 


not 
ited 


America 
known to be 
States. 

That a strain of 
or quick decline, 
in California, 


the trist 
present 


eza, 
virus is 
and 
certain. Theer is a definite 
further 
tristeza 


Louisiana, F lor- 
ida is 
investigation of 
Florida, the 
the reactions 
varieties under 


need for 
virus in 
and 
citrus 


the 
insect vectors, 
of infected 
field 
The 


virus 


conditions. 
for judging that 
strain found to date in 
comparatively mild is 
the 
basis 


the 
Flor- 
the 


lime 


basis 


ida is 
behavior of inoculated 
plants. The for 
that we have an inefficient 
vector is the fact that Aphis citri- 
didus, an efficient vector, is not 
known to exist in the United 
States and that work in California 
with resulted 
in but few transmissions 
in the made. To date 
the visibly diseased trees in Florida 


presuming 
insect 


various insects has 
successful 
many trials 
have not exceeded 15 to 20 
in any block many of 
the examined are at 
present 


percent 
one and in 
there 
small number of 
trees. This 
indicate a mild 
relatively in- 


areas 
only a 
situa- 


visibly diseased 


tion would seem to 
strain and a 
vector. 


virus 
effective 
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The fact that only a mild strain 
of the virus has been found does 
not mean that a more severe strain 
may not be found later. Also it 
does not mean that the strain is 
mild enough to allow infected sweet 
orange trees on sour orange root- 
stock to survive and produce _ in- 
definitely. In fact, it is 
that under field conditions the 
trees are in 
some of the 


obvious 
visibly diseased 
condition and 
viduals first 
in June are now dead. 
If a mild 
cient insect 
then a planting of 
trees on sour orange rootstock may 
enough so that the 
worth 


poor 
indi- 
observed as diseased 
strain and an _ ineffi- 
vector are presumed, 
sweet orange 
decline slowly 
grove owner may find it 
while to replant individual affected 
trees with sweet orange on a toler- 
ant rootstock. This is certainly one 
possibility that investigation. 
There may also be some trees where 


needs 


rooting of the scion top by mound- 
ing of the earth around the 
or inarching with a tolerant seed- 
ling might be feasible. 
sibilities also 


base 


These pos- 
should be given at- 
tention in experimental work. With 
these last two procedures it should 
be kept in mind that the tree re- 
maining, although it would recover 
from symptom 
teza, would nevertheless remain as 


expression of tris- 


a reservoir of the virus which could 
be transmitted to other trees by 
an insect vector. 

Perhaps the 
pect of the 
strain of tristeza in 
possible effects on _ grapefruit. 
Tests in Brazil, showed 
that grapefruit inoculated with the 
form of the tristeza 
was unsatisfactory as a_ rootstock 
for sweet orange; grapefruit also 
when 


most important as- 
occurrence of a mild 


Florida is its 
Campinas, 


severe virus 


showed disease symptoms 


inoculated as a seedling and was 
when the inoculated 
top was grown on a tolerant root- 
stock (9). Experience in South 
Africa (13) shows that the stem- 
pitting disease 


affected even 


caused gradual de- 
terioration of grapefruit even when 
grown on Rough lemon 
The identity of this 

condition 


rootstock. 
stem-pitting 
with tris- 
teza disease has been pointed out 
in previous publications (4, 9). In 
areas where the tristeza disease is 
prevalent the continued 
production of grapefruit requires 
the use of tolerant rootstocks. In 
such areas the presence of a mild, 
rather than a severe strain of the 
Virus would be expected to cause 
less damage. The reaction of grape- 


on grapefruit 


economic 
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fruit to the tristeza strain present 
in Florida has yet to be determined. 
It can be stated, however, that pits 
typical of tristeza have been found 
under the bark of some grapefruit 
trees in Florida. Twigs from the 
these trees have been 
bottle-grafted to Key lime plants 
to determine the presence of the 
virus but results are not yet avail- 
able. It should be evident from 
the foregoing discussion that there 
are many things still to be done. 
Steps have already been taken 
to determine the distribution of 
this disease in the State. Early 
in June, as soon as the presence 
of the quick decline, or 
virus in Florida was substantiated 
by the reaction of the test plants 
in the screenhouse and the diseased 
trees in the field were definitely 
proved to be infected with tristeza 
virus, the Florida officials 
notified. The Commissioner 
of the State Plant Board, together 
with officials of the Lake Alfred 
station, came to Orlando and went 


crown of 


tristeza, 


state 
were 


over all the findings. 
ly, the State Plant Board sent its 
grove Orlando for 
training in recognition of the dis- 
ease. On July 10 the State Plant 
Board meeting at Lake 
Alfred of some of the leading re- 
presentatives of the citrus industry, 
together with representatives of the 
State and Federal government. The 
detailed information available at 
that time was presented. A brief 


Subsequent- 


inspectors to 


called a 


notice was prepared for the press, 
joint plan of 


discussed. 


action was 
inspectors, after 
locating a suspect tree, take bark 
samples that are sent to Robert 
Pratt at Lake Alfred. When the 
bark samples are identified as 
positively or possibly affected with 
tristeza, on the basis of symptoms 
bark, then 
tained and a test for transmission 
to lime plants is carried on in the 
screenhouse in Orlando. 

It seems certain that spread of 
the tristeza Florida is 
order to 
must be 


and a 
Grove 


in the budwood is ob- 


virus in 
going to continue. In 
deal with it information 
obtained, for example, on present 
tristeza virus distribution in the 
State. The reaction of different 
citrus varieties to the virus strain 
or strains and a knowledge of the 
insect carriers of the virus must 
Even the pre- 
liminary studies made to date in- 
dicate that in any intensive study 
of the tristeza disease under field 
conditions there will be complica- 
tions from its mixture with other 


also be obtained. 


Seven 


diseases such as psorosis, gummosis, 
and cachexia. The effect -of such 
mixtures of disease on infected 
trees can only be determined by 
further research. 

Fortunately, much of the Florida 
citrus is now on rootstocks known 
to be tolerant to the tristeza virus. 
To date the rate of spread of the 
disease within groves on non+toler- 
ant rootstocks is estimated as hav- 
ing been slow each year this rate 
may increase because of the larger 
number of infected trees serving 
as virus sources. This is particu- 
larly true of groves with a mixture 
of rootstocks where infected sweet 
orange tops on tolerant rootstocks 
remain apparently healthy but serve 
as sources of virus for an insect 
carrier. 

A research program needs to be 
pushed as rapidly as possible to 
obtain information applicable to 
Florida conditions. Only on the 
results of such research can a sound 
program for the future be built. 
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Citrus Rootstock Trials 


A 9-Year Progress Report on Seven 
on Lakeland Fine Sand . . . 


reports of scion-root- 
ranging from cur- 
complex and 
been re- 


Numerous 
stock relations, 
sory observation to 
thorough studies, have 
corded in the literature (1). These 
reports are from all the citrus- 
growing areas of the world and, in 
general, concerned with the 
particular problems of a given 
region. Of the older rootstock 
trials in this country, those initiated 
by Webber (1, p. 175) in California 
during the late twenties are the 
most extensive. In these plantings 
both sour orange and sweet orange 
have proved to be as good as any 
of those tested, and both are much 
better than Rough lemon stock be- 
cause the last fruit of 
inferior quality. 

Rough lemon, because of its vigor 
and high productivity, is at present 
the most popular rootstock for the 
sandy soils of the Ridge section of 
Florida. It is well recognized, how- 
ever, that here, as in California 
and elsewhere, the quality of fruit 
grown on this rootstock lower 
than that grown on sour orange, 
the other principal stock now used 
in this state. The phenomenal rise 
of the juice-concentrate industry 
during the past few years and the 
resulting demand for fruit of high 
solids content have stimulated in- 
terest in the possibilities of finding 
a rootstock which would be an im- 
provement over Rough lemon. Sev- 
eral other rootstocks such as Cleo- 
patra mandarin, sweet orange, and 
grapefruit, have been used in com- 


are 


produces 


is 


Table 1. 


Cross-sectional 


Rootstock of 

1942 
A. Parson Brown variety 

Sour orange No. 3 

Sour orange A 

Rough lemon 

Bowen grapefruit 

Cleopatra (Cleo) 

Rusk citrange 

P. B. budded 

P. B. seedling 


(sweet) 
(sweet seedling) 
5% 
1% 

B. Valencia 
Sour orange No. 3 
Sour orange A 
Rough lemon 
Bowen grapefruit 
Cleopatra (Cleo) 
Rusk citrange ’ 
P. B. budded (sweet) 2.9 
LS D at 5% 0.4 
LS D at 1% 0.5 


L Ss 
LS 


bD 
D 


at 
at 
variety 


Abbreviations: 


19:1; L S D at 1% level is the 


Tree growth and yields of oranges on various rootstocks 


LS D at 5% indicates the least difference 
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limited ex- 
These 


mercial plantings to a 
tent throughout the State. 
plantings, however, not provide 
adequate comparisons of rootstock 
performance because of differences 
varieties, soils, cultivation prac- 
Thus, only 
conflicting 


possible. 


do 


in 
tices, and ages of trees. 
qualitative and often 
observations have 
The present paper is a 
report on a rootstock planting laid 
out in such a way and on a large 
enough scale that the common- 
ly stocks can be 
rather precisely by statistical treat- 
ment of the data obtained. 
Experimental Methods 

In the spring of 1941 
varieties, Valencia and 
Brown, were budded onto two-year- 
old seedlings of the following seven 
stocks: orange 
tium) from two seed sources, Rough 
lemon (C. limon), Bowen grape- 
fruit (C. paradisi), Cleopatra man- 
darin (C. reticulata), Parson Brown 
sweet orange (C. sinensis), and Rusk 
citrange (Poncirus trifoliata x C. 
In the fall of 1942 the 
trees were set out with a planting 
distance of 20 x 30 feet 


been 
progress 


sO 


used compared 


two scion 


Parson 


soul (Citrus auran- 


sinensis). 


on a re- 


area 


trunks (Sq. Cm.) crease 


COO I-142 0 


51. 
49.5 


4.8 
10.5 


necessary 


but with odds of 99:1. P. B. 


same, 


Percent trunk in 
1947-51 
(weighted mean) 


for significance between 
for 


Rootstocks 


cently cleared tract of virgin Lake- 
land fine sand located near Tavares 
in Lake County. Three trees on 
each stock were planted as a plot 
with 13 located ir 
parts of the experimental gro\ 
to minimize effects of 
variation and 
Parson Brown var- 
planted adjacent to the 
and included unbu: ded 
Parson Brown seedlings of the same 
age as those which had been budided. 
A complete mixed fertilizer (N, 
P,K,Mg,Mn,Zn,Cu, and B) ap- 
plied to all plots three times ach 
year through 1946, after which the 
mixture changed to omit all 
phosphate. Soil pH was maintained 
at by 
dolomitic limestone. 
The and 
taken included trunk cireumfere1 
fruit fruit 
quality The 
taken at times 
ripening and harvest 
fruit wag taken at random 
four sides of each tree 
12-fruit sample 
samples ‘were 
sliced in halves, 
rind thickness made, and 
extracted with an electric 
The percentage juice was determined 
by dividing the volume of juice by 
the total weight of the uncut fruit. 
A portion of the thorcughly-mixed 
filtered through 
the following determina- 
made: Total soluble 
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solids were determined by use of a 
Spencer, Abbe Type, Refractometer. 
Acidity was measured by titration 
with NaOH and was expressed as 
percentage of anhydrous citric acid. 
Vitamin C was determined by titra- 
tion with 2,6-dichlorobenzenoneindo- 
phenol standardized against pure 
vitamin C (2). Fruit size records 
were obtained by counting the fruit 
in one one-half field box from each 
tree at harvest time. 

Growth and Yield: 

Experimental Results 

The effects of the rootstocks on 
tree growth and fruit yields are 
summarized in table 1. Cross-sec- 
tional area of the tree trunk, calcu- 
lated from trunk circumference 
measurements at 6-10 inches above 
the tree base, is used as a measure 
of tree size. The 1942 values are 
the sizes at the time the trees were 
set out in the field. It is interesting 
that even at that time, only 16 
months after the trees were budded, 
the influence of the rootstocks had 
been such as to cause significant 
differences in tree sizes. As would 
be expected, the unbudded seedlings 
were by far the largest trees of the 
entire group at that time. Through- 
out the period of the experiment 
they have grown much faster than 
any of the budded trees, and there- 
fore remarks concerning growth 
data in table 1 are restricted to 
the budded trees. 

When budded to the Parson 
Brown variety, grapefruit and Parson 
Brown resulted in nursery trees 
which were significantly larger than 
those on Cleo and the two sour 
orange stocks (table 1, 1942 trunk 
area). Valencia scions on Cleo 
stock also produced trees signifi- 
cantly smaller than those on any 
of the other stocks, among which 


Effect of rootstocks on some 


tootstock (No. 
1059 


A. Parson Brown variety* 


Sour orange No. 3 

Sour orange A 

Rough lemon 

Bowen grapefruit 

Cleopatra (Cleo) 

Rusk citrange 

P. B. budded (sweet) 

P. B. seedling (unbudded sweet) : 


L S$ D at 5% 
LSD at 1% 
B. Valencia variety** 
Sour orange No. 3 
Sour orange A 
Rough lemon 
Bowen grapefruit 
Cleopatra (Cleo) 
Rusk citrange 
Parson Brown 200 
LS D at 5% 14 
L$ D at 1% 19 


Abbrevations: N. S. 
difference necessary for significance 
with odds of 99:1. 

“Parson Brown samples taken Nov. 6, 

**Valencia samples taken Mar. 12, 1948; 
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there were no measurable differ- 
ences. 

The 1947 trunk measurements of 
the Parson Brown variety show that 
five years after being set out the 
trees on Rough lemon were the 
largest of the group. There were 
no real differences among the four 
next largest—sweet, Cleo, Rusk, 
and grapefruit—but all were larger 
than the two sours. 

Fruit yields -for 1948, the first 
harvest year, do not parallel ex- 
actly the tree size. While yield 
for Rough lemon was the highest 
with 1.3 boxes per tree, Rusk 
citrange, not measurably different 
in size from three other stocks, 
was second with a yield of 1.1 
boxes, greater at the 1% level than 
sweet, the third highest. The sweet 
seedling trees, by far the largest, 
were true to their reputation for 
shy bearing during early years by 
preducing an average of only two 
fruit or .01 box per tree in this 
sixth year in the field! 

Valencia tops on Rough lemon 
stock also resulted in the largest 
trees by 1947, while again the two 
sours were the most stunted of 
the group. In fruit yield the 1948 
Valencia rankings were very similar 
to those for Parson Brown. That 
is, Rough lemon stock was highest, 
followed by Rusk, sweet, Cleo, and 
the sours. 

The 1951 Parson Brown growth 
measurements, taken nine years 
after the grove was planted, showed 
the following relationships: Trees 
on grapefruit, Cleo, and Rough 
lemon were larger than the others. 
Those on sweet were intermediate, 
and Rusk and the two sours were 
the smallest. The most interesting 
change in growth ratings during the 
1947-51 period was that of trees 


physical qualities of fruit 
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on the Rusk citrange; in 1947 
they were among the largest trees, 
but in 1951 they were among the 
smallest. This slow-down in growth 
is indicated by the very low per- 
centage trunk increase for this 
period. On the other hand, grape- 
fruit stock resulted in the greatest 
growth increase. 

The 191 Parson Brown yields 
showed that Rough lemon with 3.6 
boxes per tree, outproduced Cleo, 
next closest stock, by a full box 
per tree. No differences large 
enough to exceed natural variations 
were present among Cleo, unbudded 
sweet seedling, budded sweet, Rusk, 
and grapefruit; but all of this 
group outproduced the two sours. 
The total yields through the 1951 
crop for these stocks are given in 
the last column of table 1. The 
high productivity of Rough lemon 
is outstanding. Its total yield is 
41% greater than that of Rusk 
citrange, the next highest. Cleo 
and the budded sweet were about 
equal in yields, but the small dif- 
ference between them is insignifi- 
cant. The lack of production by 
the unbudded seedling during the 
early years is reflected in the low 
total yield for these trees. In 
total production sour A is signifi- 
cantly ahead of sour No. 3 by more 
than one box per tree more fruit. 

The 1951 data for the Valencias, 
in both tree growth and yield, are 
very similar to those for the Par- 
son Browns. Trees on Rough lemon 
were larger than those on any of 
the other stocks. Rusk showed the 
same decrease in rate of growth 
and grapefruit again resulted in 
the greatest increase in growth for 
the 1947-51 _ period. In further 
similarity Rough lemon produced 
almost one box per tree more fruit 
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indicates that differences are not significant at the given 


levels; L S D at 5% indicates the least 


e between any two stocks at odds of 19:1; L S D at 1% level is the same, but 


1947; Nov. 6, 1950; Feb. 21, 1952. 
May 21, 1951; April 11, 1952. 





Ten 


than the next highest stock, and 
the two sours were again the low- 
est producers. In total yield of 
Valencia fruit the Rough lemon 
stood out even more strikingly than 
it did with the Parson Brown. The 
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to the next that definite quality 
ratings were difficult to make. No 
stock ranked well on all three- of 
these physical criteria. With both 
varieties Rough lemon produced the 
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solids were too low at the time 
of sampling in 1947 to pass the 
minimum value of 8.7% then re- 
quired. Solids in the fruit from 
grapefruit ran a little higher than 
those from Rough lemon, but the 


largest fruit with the thickest peel 
and the lowest percentage of juice. 
Parson Brown fruit on the sour 
orange stocks was thin-skinned and 
high in juice content, but these 
desirable qualities were associated 
with small size. Rusk __ citrange 
produced Parson Brown fruit of 
fair size with a little better than 


low solids in 1947 and the high 
acids in 1950 kept this fruit from 
meeting the legal maturity require- 
ment at sampling time. Consistently 
the highest solids were found in 
the fruit from the two sours and 
from Rusk citrange, with these 
values being much greater’ than 


yield of 9.3 boxes was almost 
double than from Rusk or sweet, 
the two stocks tied for second 
place. The two sours were lowest; 
in this case, however, there was 
no difference between them. 
External fruit quality: 

Table 2 lists the measurements 


Table 3. Some effects of rootstocks on the juice composition of oranges 








soluble solids 
of juice) 
1950 1951 


Total 
(wt. % 
1947 


Citric acid 
(wt. % of juice) 
1947 1950 1951 


Vitamin C 
(mgm. per 100 
1947 1950 


ml.) 
1951 


Solids / Acids 
1947 1950 


Rootstock ratic 








A. Parson Brown 
Sour orange No. 3 56.1 ‘ 0.83 
Sour orange A 57. .82 
Rough lemon - 51. 52.6 .60 
Bowen grapefruit 53 56. .88 
Cleopatra (Cleo) 54, ae 
Rusk citrange — 52.8 71 0.81 .55 9.37 9.98 
Parson Brown (sweet) t 54.5 .80 0.95 .56 9.01 9.62 
Parson Brown seedling 55. — — .55 — - 
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06 
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Sour orange No. 3 
Sour orange A 
Rough lemon 
Bowen grapefruit 
Cleopatra (Cleo) 
Rusk citrange 
Parson Brown 
LS D at 5% § 
LS D at 1% 3.1 
Abbreviations N. S. indicates that differences are not significant at the given levels; S D 
difference necessary for significance between any two stocks at odds of 19:1; L S D at 1% 
with odds of 99:1. 
*Parson Brown samples taken Nov. 6, 
**Valencia samples taken Mar. 12, 
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1952. 
1952. 
of the physical qualities—fruit size, 
rind thickness, and percentage juice 
—of both varieties grown on the 
different stocks. Very small crops 
of fruit produced on_ these 
trees in 1947 and the limited data 
obtained for that year are listed 
for comparison with tose taken in 
later years. A study of the data 
in table 2 makes evident two facts: Internal fruit quality: vest while the 1950 and 
(1) that fruit from Rough lemon A critical evaluation of 1951 samples were picked much 
stock is in a class by itself and fruit quality is based on the chem- QQ 9———____—_—_—__- 
(2) that there are no clear-cut, ical analysis of the juice for vita- 
consistent differences among the min C, citric acid, and percent total 
others. With Rough lemon omitted, soluble solids. These data are 
differences usually so small summarized in table 3. Here the 
as to be insignificant or else they sampling date in relation to the 
were so inconsistent from one year degree of fruit maturity should be 
—_. taken into consideration. It_ will 


noted that the 1947 and 1950 


Parson Brown samples were taken 
SINCE 1909 


those from Rough lemon and grape- 
fruit. Cleo, sweet, and unbudded 
Parson Brown seedlings were an 
intermediate group with no _ real 
differences among them in 
to these internal factors. 
In the Valencia data it will be 
noted that the 1947 samples were 
picked early in the Valencia har- 


average juice content but with a 
trend toward thick peel. With Va- 
lencia as the scion variety, grape- 
fruit stock produced thin-skinned, 
high-juice fruit of average size, 
ranking as high as that from the 
sour orange stocks, but again ex- 
cept for Rough lemon there was 
little difference among _ stocks. 
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early in November just before full 
maturity had been reached, while 
the 1951 samples were taken at 
the very end of the harvest. These 
data for the Parson Brown variety 
in table 3 show the relatively poor 
quality of fruit on Rough lemon 
and grapefruit stocks. Rough lemon 
fruit was lowest in vitamin C, 
citric acid, and in percent solids. = 
Its low acid content resulted in 
a high solids/acid ratio, but the 
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later. The results from the Va- 
lencia juice analyses are similar to 
those from the Parson’ Brown 
samples. Rough lemon here also 
produced fruit which was lowest 
in all three components. Grape- 
fruit, however, produced much bet- 
ter fruit when used for Valencia 
than when used for Parson Brown 
so that, instead of being classed 
with Rough lemon, it fell into the 
intermediate group along with Cleo 
and sweet. Rusk and the sours 
resulted in consistently high solu- 
ble solids in the Valencia fruit as 
they did in the Parson Brown. 
Discussion and Conclusions 


It has been rather commonly 
acepted that, of the stocks in gen- 
eral use at present, Rough lemon 
produces the most 
especially in the sandy soils of the 
Ridge area. The data presented 
here, however, while in agreement 
with this generalization, indicate 
that the period of greatest dif- 
ference in growth rates may occur 
while the trees are rather young. 
The 1947 data show that trees of 
both varieties on Rough lemon 
stock were significantly larger than 
those on any of the other stocks, 
but by 
nine years 


vigorous tree, 


1951, four years later and 
after the trees were 
set out, the differences were not 
so 6. outstanding. Parson Brown 
trees on both Cleo and grapefruit 
were as large as those on Rough 
lemon trees on Rough 
lemon larger than any 
of the others, but growth rates in 
terms of percent trunk increase for 
the 1947-51 period show for both 
varieties that Rough lemon has 
slowed relation to most 


Valencia 
were still 


down in 
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of the other stocks. At the pre- 
sent time only the sours and Rusk 
citrange continue to be appreciably 
dwarfed (Figs. 1 and 2). Of the 
last group the trunk increase data 
would suggest that the sours might 
continue to grow at a rate which 
would maintain the present differ- 
ences relative to the other stocks. 
The point of greatest interest is 
the very much decreased growth 
rate of trees of both varieties on 
Rusk. At present one may only 
guess as to an explanation for this 
behavior. It might be the genetic 
nature of Rusk to lose its vigor 
and slow down at an early age 
when budded to these scion varie- 
ties; it could be the expression of 
a greater susceptibility to some 
otherwise masked virus; and there 
is also the possibility that Rusk 
might have a greater requirement 
than any of the other stocks for 
some particular nutrient element. 
Further experimental evidence will 
be necessary if this question is to 
be answered satisfactorily. 


In respect to yield of fruit Rough 
lemon has so far proved to be far 
ahead of the other stocks tested. 
This is true whether one considers 
the first crop, the latest one, or 
the total production to the present 
time. For example, on total yield 
of Parson Browns, the second place 
Rusk has yielded only 71% as much 
fruit as has the Rough lemon. With 
Valencia tops Rough lemon is even 
farther ahead of the group; Rusk 
and budded sweet tied for second 
place, having produced only 51% 
as much fruit during the four har- 
vest years as did the Rough lemon. 

The advantage of high yields of 
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both Parson Brown and Valencia 
on Rough lemon stock must be 
weighed against the corresponding 
reduction in fruit quality on this 
stock. As shown by the data in 
tables 2 and 3, fruit produced on 
Rough lemon was, in every respect 
except size, inferior to that grown 
on other stocks. If the fruit is 
destined for the fresh fruit market, 
the larger size might be an ad- 
vantage, but the slightly lower juice 
content, the thick peel, and the 
qualitative observations that such 
fruit has both a _ coarse-textured 
peel and flesh all combine to lower 
the fresh market demands for such 
fruit. 


The greatest concern is felt, 
however, where the crop is to be 
processed as concentrate. Here, 
to, it is desirable to have fruit 
of high vitamin C and citric acid 
content. High solids content, how- 
ever, is not only desirable, but also 
of great economic importance. 
Wenzel et al (3), in a discussion 
of some of the factors and costs 
involved in the concentrate indus- 
try, point out that the percent of 
soluble solids in the juice is in- 
volved in determining both the 
amount of concentrate which may 
be obtained from a box of fruit 
and also the actual cost of process- 
ing the juice. A major part of 
the operating of the plant 
is in the removal of water from 
the juice, that is, in the actual 
concentrating operation. Therefore, 
not only is the manufacturing cost 
higher per gallon of concentrate 
from low-solids juice, but the ca- 
pacity production of the plant is 
also lowered. For example, a plant 
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with a given evaporating capacity 
can produce 28% more concentrate 
per hour from 12% solids juice 
than from juice with only 10% 
solids. Thus, it can easily be seen 
why the processor would prefer to 
obtain those solids in the more con- 
centrated state associated with high 
quality fruit whenever such fruit 
is available. 

General observation by people in 
the citrus industry and the specific 
data presented here indicate that 
Rough stock will not result 
in fruit quality as high as that ob- 
tainable on most other stocks. In 
the present trials sour orange and 
Rusk citrange produced fruit with 
high solids. The other stocks were 
intermediate between these and 
Rough except that Parson 
Brown fruit grown on grapefruit 
was almost as poor in 
that from Rough lemon. 
varieties, when grown on 
lemon stock, produced low-quality 
juice, but the greater yields 
from Rough lemon stock more than 
compensated for this dilution effect. 
Thus, even in terms of pounds of 
total solids per acre, Rough lemon 
still held first place. 

This experiment and the data 
presented here are a good example 
of one of the major difficulties 
in testing rootstocks; that is, the 
length of time required to obtain 
conclusive results. It would seem 
that Rough lemon is beyond all 
question the best of these stocks, 
yet it must be remembered that 
the economically-important produc- 
tion period of these trees has hard- 
ly been reached. The payoff lies 
in the production over a long period 
by mature trees, The Parson Brown 
unbudded seedlings did not begin 
to bear at all until 1949, their 
seventh year in the field, but in 
1951 the crop of good quality fruit 
was equal to that from trees on 
any stock except Rough lemon. Will 
their production now increase at a 
rate which will cause them to over- 
take and perhaps exceed that of trees 
on Rough lemon; and if so, how long 
will this require? 

There is a rather widespread be- 
lief in the industry that Valencia 
trees on Cleo stock tend toward 
light bearing in the early years, 
but that production by mature trees 
is more satisfactory. The first 
part of this contention is sup- 
ported by the data given here, but 
the latter part remains to be proved. 
Thus, careful performance records 
will have to be obtained for several 
more seasons before definite con- 
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clusions can safely be drawn re- 
garding this stock. 

Another important factor to be 
considered in evaluating rootstocks 
is the effect of the stock on the 
cold hardiness of the top. These 
trees have yet to be subjected to 
temperatures low enough to result 
in measurable damage, and until 
such a freeze occurs it will not be 
possible to rate the stocks in this 
regard. 

Although so much time is re- 
quired for these trials, there is 
every reason to believe that root- 
which will be an economic 
improvement over those in use to- 
day can be found. Rusk citrange 
was the only “stranger” among 
these familiar stocks, yet fruit pro- 
duction from trees on it, to the 
present time at least, is next to 
that of those on Rough lemon. Im- 
provement no doubt can be made 
also in the performance of the 
currently used rootstocks by the 
selection of superior strains. In 
the data reported here two sources 
of sour orange seed are identified 
by “Sour A” and “Sour No. 3” 
and although differences are signi- 
ficant only in the total yield for 
the Parson Brown variety, the 
former shows an overall slight su- 
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periority over the Sour No. 3. 
These rootstock trials on a typi- 
cal soil in the Ridge section have 
confirmed the characteristics of 
Rough lemon stock in regard to 
tree vigor, precocity, high yields, 
and poor fruit quality. Sour or. 
ange stock has resulted in stunted 
trees with low yields of high quality 
fruit. The other stocks are inter. 
mediate in both yields and quality 
except that Rusk citrange, with 
fruit quality equal to that from the 


produced much 
yields than the 
Other than 


erations, no 


sours, has higher 
latter. 
Cc »nsid- 


these broad 


conclusions may be 


reached at the present time. 
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Cars E and F afforded a com- 
parison of crated oranges in pre- 
iced cars equipped with Preco fans 
kept ‘‘on” during the transit per- 
iod. The load in car E was not 
precooled but was re-iced at Ham- 
let. Car F was precooled with the 
car fans for six hours at the ship- 
ping point, and was re-iced at 
Wildwood. When the cars left 
Wildwood the non-precooled load 
was 7.3 degrees warmer than the 
precooled load. It required 12 to 
18 hours for the non-precooled 
load, car E re-iced at Hamlet, to 
become as cool as the precooled 
load was at Wildwood. Thereafter, 
the non-precooled load with its re- 
filled ice bunkers cooled faster. 
On arrival at Potomac Yards, there 
significant difference in 
commodity temperatures between the 
two cars, and on arrival at Green- 
ville Yards, the non-precooled load 
was about 1 degree cooler than 
the precooled load. 

Cars A and G. These two cars 
received the same icing and ventila- 
tion service, and differed only in 
loading, car A being the double 
deck car with bagged load and 
car G having bags over crates. 
The difference in average commod- 
ity temperatures during the transit 
period was not great enough to be 
of practical significance and was 
no greater than is often encount- 
ered between similar loads, in cars 
of similar design. 

RIND BREAKDOWN AND DECAY 

For the purpose of aiding in the 
evaluation of the effect upon rind 
breakdown and decay of the two 
types of packages and the several 
refrigeration-in-transit procedures 
followed, a test package of strict- 
ly comparable Pineapple oranges, 
U. S. No. 1 Grade, size 200, was 
placed in the top quarterlength of 
each car for critical inspection at 
destination. Because of the differ- 
ence in lapsed time between load- 
ing and first inspection which 


Was no 


ranged from four to eleven days, 
no clear cut deductions can be 
drawn from the test lots, regard- 
ing the effect of temperature in 
transit on the rind breakdown and 
decay. 

Although the Pineapple variety 
of orange is susceptible to pitting, 
a form of rind breakdown, yet it 
was not visible at the time of pack- 
ing, nor was it expected to de- 
velop in such unusual proportions. 

At the first inspection at desti- 
nation, rind breakdown had de: 


veloped in from 4.5 percent to 50 
percent of the test fruit in the 
cars inspected within four or five 
days after loading and from 37.8 
percent to 93.4 percent in the test 
packages in the cars’ inspected 
eleven days after loading. A week 
after the first inspection, rind 
breakdown had increased greatly in 
all lots ranging from 51 percent 
to 88 percent in the former group- 
ing and from 77 percent to 91 
percent in the latter. The least 





amount of rind breakdown at the 
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first inspection was found in the 
car that had been precooled. There 
was no decay in any of the test 
packages at unloading. One week 
later, total decay ranged from 2 
percent to 5.6 percent in the lots 
from the cars unloaded within a 
day after arrival at New York 
whereas from 4.5 percent to 9.6 
percent decay was found in the 
test lots from cars held several 
days before’ unloading. In the 
precooled car, practically all of the 
decay was stem-end rot; in the 
others, decay was rather equally 
divided between green and 
stem-end rot, 

The Railroad Perishable Inspec- 
tion Agency made their usual gen- 
eral inspection of the cars 
on arrival at destination three 
four days after loading. In gen- 
eral their finding in regard to de- 
cay were in harmony with those ob- 
served in the _ test 
moved from the cars and inspected 
from four to eleven days after load- 
ing. The significant difference be- 
tween the inspection reports 
was in the amount of rind break- 
This condition, like 
grove 


mold 


several 
and 


packages. re- 


two 


down observed. 


decay, from 
and increases with 


varies grove to 
the lapse of 
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time. The test packages were from 
a source different from those sup- 
plying the carlots of fruit and for 
that reason such differenecs are 
not uncommon. 
DISCUSSION 

The abnormally cold weather en- 
countered by these test cars af- 
forded an unanticipated opportuni- 
ty to determine the rate of cooling 
in different parts of the car when 
open and hatch plugs 
sub-freezing weather, 
not often encountered 
first 36-40 hours in 
period. Accordingly, 
car were opened 
those of several 
opened at Hamlet 
morning while the 
the kept 
destination, as though 
temperatures 


vents were 
were out in 
a_ situation 
during the 
the transit 
the one 
at Savannah and 
cars were 
following 


vents of 


other 
the 

vents in remainder were 
closed to 
the 


nearly 


outside air were 
normal. 

This transportation test 
that, even with all vents full 
outside temperatures 


shows 
open, 
when were 
well below freezing during the first 
two in transit, there is not 
danger of freezing citrus 
fruit loaded warm and shipped un- 
der existing provisions of the Per- 
Protection Tariff. Where- 


day or 
much 


ishable 
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as temperatures in car D dropped 
to the freezing point in parts of 
the car, it should be noted that 
all vents were full open when out. 
side air temperatures were as low 
as 15°F. If diagonal vents only 
had been open the temperature 
would not have dropped so close to 
the danger point. It ther 
seems that cars may move 
points billed “plugs 
vents open” (P.0.V.O.) to lich- 
mond or Potomac Yards, lard 
ventilation beyond (Rule 385—com- 
bination ventilation—keep ents 
Richmond/Potomac Yards, 

ventilation thereafter). 
those rare periods 
the entire south is eper- 
iencing freezing weather such as 
encountered in this test, and 
passing through tem 
tures well below freezing th 
North and South 
may be kept open 
perature is down to 25 


fore 
rTrom 
Florida out, 


star 


open to 
standard 
During 
when 


rather 


hen 
a car is era- 
ugh 
ents 
em- 
and- 
nts, 
ion, 


Carolina, 

until the 
with s 
ard ventilation beyond those } 
(Rule 385, 
Vents closed at 25°, 
2 to 

south of 
North 
east of Mississippi 


ventil: 
open 


combination 
Ove 
ition 
boundary of 
Tennessee or 
River) lard 


(specify _ st 
northern 
Carolina or 


sta! 
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Strong, healthy citrus trees make full, 
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yentilation thereafter.) However, in periods of heavy de-  plenished at loading station or the 
/pped A more realistic schedule for cay it would be prudent to run _ following morning of the car is to 
ts of opening and closing vents of cars the fans until the pickup train receive one re-icing in transit. 


that loaded with Florida oranges, grape- comes along. The fan car, by cooling the top 
fruit and tangerines and billed for The decrease in the hourly rate of the load much more rapidly, 
ventilation en route would result of cooling doubtless resulted large- always gives a more uniform tem- 
in better refrigeration in cold to ly from the progressively decreased (Continued on Inside Back Cover) 
sub-freezing weather than is now supply of ice in the bunkers. Yet, aciheistnanienisceansiigpplamiasineiialeadiae 


out- 
low 
only 


ature 
» to the case under standard ventila- when the commodity temperature is Every family in the United States 


fore tion, or even under standard re- below 60°, the hourly rate of cool- could have had three more full sets 
from frigeration, which is little if any ing is slow without the aid of salt, of sheets and pillow cases from the 
out, more effective than is Rule 251 even with bunkers full of ice. If amount of cotton kept out of produc- 
Lich- in ywering commodity tempera- the load is precooled for several ticn by the boll weevil and other 
tures during the colder months. hours, the bunkers should be re- pests in 1951. 

Whenever the outside air tempera- 
ture is considerably below that of 
the commodity in the car, more 


lard 
om- 
ents 


rds, 
f:er) rapid cooling may be expected 


iods when the vents are open, with or j 
per- without ice in the bunkers. 
In all probability much greater 


as 








financial losses have resulted from 


hen 
a decay developing in cars of Florida U 
era- 
ugh fruit when the vents were closed e®e@e & | 
ents before the fruit had cooled to a . 
safe temperature, than has resulted 


em- 
snd- in freezing damage from leaving 


the vents open too long. 

Continuous ventilation from Sa- 
vannah to Potomac Yards, when 
the outside air temperature was 


nts, 
ion, 
ove 


tation 
of well below freezing much of the 


time, caused the load in a non-fan 
car to cool much more rapidly than 


. or 


that in re-iced fan cars with vents 
kept closed. 

The precooling of citrus after 
loading in pre-iced fan cars may 
not be a necessary step particular- 
ly if the car moves within a few 
hours after loading is completed. 
The time lag in getting warm fruit 
to a safe temperature when loaded 
in a fan car does not appear to 
be great enough to have much ef- 


fect on decay in Florida citrus. ’ , : 
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Reports Of Our Field Men... 


PASCO AND E. HILLSBOROUGH 
COUNTIES 
E. A. McCartney 

As everyone knows we have had 
some very cold weather the past 
two weeks throughout the state. 
This section has been hurt but the 
extent of the damage at this date 
Dec. 16 is not known. Vegetables 
were probably damaged the most. 

Citrus has come through in good 
shape as I have not found any 
fruit damage. Young trees in some 
spots have been hurt but not to 
any great extent. 

Fruit prices are encouraging 
having increased 25 cents a box 
in the last two weeks. 

The rains over the week end 
helped the citrus considerably and 
the preparation for melon plant- 
ing. 

The December application of fer- 
tilizer is about over on citrus and 
there is a more optimistic feeling 
among the growers as it looks as 
if the prices will continue to get 
better. 


NORTH CENTRAL FLORIDA 
Vv. E. Bourland 

We had a very nice shower re- 
cently which has helped every- 
thing, as it was getting very dry. 
Fruit has been, and is being pick- 
ed steadily, but prices haven’t been 
too satisfactory for the growers. 
There is a feeling now that fruit 
will bring the grower more money 
as time goes on. 

The pastures are all burned over 
by the frost and cold, and the 
majority of the cattle have begun 
to show the lack of the green 
grass. 

Wishing all the growers a Merry 
Christmas and a Prosperous New 
Year. 


SOUTHWEST FLORIDA 
Eaves Allison 

Citrus quality has been improv- 
ing with the advance of the sea- 
son and the cold spell at this time, 
Dec. 15th, is expected to hasten 
the maturity and coloring of early 
and mid-season fruit and all varie- 
ties of grapefruit. Fairly good 
rains preceding the cold weather 
have given the moisture content 

of the soil a needed boost. 


Tomato harvesting has _ been 
slow on account of the early sea- 
son disasterous rains, and the cold 
weather at this time has further 
slowed up the vine growth as well 
as the ripening of the fruit. How- 
ever quality should be definitely 
benefited and slower’ shipments 
should reflect a better price in 
the market. 


NORTH HILLSBOROUGH AND 
PINELLAS COUNTIES 


J. A. Hoffman 
growers have completed 
application of fertilizer 
and cultivation. Red spider and 
rust mite have been very active 
and growers have been spraying 
with Sulphur and DN. Growers 
with wood and other firing facili- 
ties have been busy distributing 
the wood and oil heaters through- 
out their groves. There has been 
no damage to citrus by cold weath- 
er at this time, Dec. 18. A few 
vegetable crops have been frost 
bitten. Fruit prices are about the 
same. Some growers are expect- 
ing the prices to go up after the 
holiday season. 

Light rains have helped both 
citrus and watermelon growers. 


WEST CENTRAL FLORIDA 


J. E. Mickler 

This month marks the 
ning of the holiday season 
most groves in this section are 
being cleaned of fruit. The Fall 
applications have been wound up 
and the majority of groves look 
very good. Insect activities have 
not been abnormal so far. Little 
moisture is left and rain would 
be a very nice Christmas present 
for all concerned. 

The pastures that were fertilized 
in the Fall are now paying off in 
high nutritive grass even though 
frost bitten. With the high cost 
of feed and the lower prices of cat- 
tle this condition is proving to be 
of help in to the cattlemen. 

May I join in and wish every- 
one a very Merry Christmas. 


Many 
their fall 


begin- 
and 


SOUTH POLK, HIGHLANDS, DE- 
SOTO AND HARDEE COUNTIES 


Cc. R. Wingfield 


After some very low tempera- 
tures and several white frosts dur- 





ing the middle of December, it a 
pears there will be very little da 
age to citrus. There will possibly 
be some frost bitten leaves on te 
der growth of young sets locat« 
in low ground areas. No fri 
damage has been reported. T!) 
cold weather will have a tendency 
to improve the eating quality 
the fruit. 

There has been heavy citr 
fruit movements during the mon 
both to canners and the fresh fruit 
markets which has brought son 
strength to the buyers’ market. 
This has caused better offers for 
mid-season fruit as well as 
early fruit that is unsold. 

Some groves are still without 
Fall application which is of gre: 
importance in supplying proper 
amount of plant foods to bring a 
healthy bloom. We should remem- 
ber the feeder root system will 
not be active when ground is cold 
and needs more time to assimi- 
late the necessary plant foods. 

Rust mite and Red Spider are 
active and should be watched con- 
stantly. A control for these should 
be applied before the damage is 
seen, 


POLK AND HIGHLANDS 
COUNTIES 


J. T. Griffiths and J. K. Enzor, Jr. 

By the end of December all 
Lyons growers in this area will 
have applied a Fall application 
of fertilizer. Groves are in gen- 
erally good condition. There is 
considerably less “greasy spot” 
than a year ago and leaf drop has 
not been severe. However, a nor- 
mal leaf drop has occurred in 
many groves in December. This 
has been sufficiently observed to 
concern some growers. 

Purple mites have increased but 
as this is written in mid-Decem- 
ber very little injury as evidence, 
mesophyll collapse, has occurred. 

A year ago yellow veined leaves 
were noted in many young groves 
during the winter months. This 
condition is beginning to develop 
again. It is particularly prevalent 
on red and pink grapefruit, but has 
been observed on almost all varie- 
ties. The cause is not completely 
understood, although it has been 
suggested by Smith of the USDA 
that it is a symptom of Boron de- 
ficiency. In tangerines the con- 
dition has been found to be asso- 
ciated with collar rot. 
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Uncle Bill Says: 


They’s a lot of things we'd like to 
say at this season of the year .. . but 
we just ain’t got the right words to tell 
"em. 

But one thing is for sure, if every 
grower in Florida has just half the suc- 
cess during the year 1953 that we’re 


hopin’ they'll have then all of ’em will 
be in mighty good shape by the time 
1954 rolls around. 


We're mighty proud of the associa- 
tion we've had with so many of you 
durin’ the years past... and we've 
tried our level best to merit the confi- 
dence you've shown in us, and we're 
goin’ to keep right on tryin’ to serve 
you better and better with each passin’ 
year. 


They ain’t much more we can say 
’ceptin’ to repeat that we wish you 
Prosperity, Happiness and Good Health 
in the year that has just started. 


Seventeen 





Eighteen 


Citrus Exposition At 
W. Haven, Feb.16-21 


The 1953 Florida Citrus Exposition 
to be held in Winter Haven Feb. 16- 
21 will award premiums worth several 
thousand dollars for displays of all 
varieties of citrus fruits in commer- 
cial packages, John A. Lang, presi- 
dent of the citrus show said recently 

The fresh fruit 
to all growers and shippers in the 
state, will have prizes for the best 
packs in each citrus commission dis- 
trict, with winners in the area classi- 
fications automaticlly entered 
in the “best in variety” group. The 
premium winners in this latter group- 
ing will then be judged for ‘best in 
show” with a sweepstakes or “grand 
champion” award. 


competition, open 


being 


CITRUS INSECT CONTROL 
FOR JANUARY, 1953 
(Continued from Page 4) 
1953 “Better Fruit Program.” All 
necessary materials for the dormant 
applications and the dilutions of the 
materials are listed under Formula 
1 in the Spray Schedule. For infor- 
mation not included in the Spray 
Schedule consult the Citrus Experi- 
ment Station at Lake Alfred or the 
Indian River Field Laboratory at Fort 
Pierce. 


Classified Ads 





FOR SALE — THE BEST QUALITY 
CITRUS TREES. Several thousand 
Temple, Citra Pineapple, Pink Seed- 
less and Red Grapefruit trees on 


Sour Orange root. Contact Frank 
K. Chase, Telephone 84-501, Au- 
burndale, Florida. 


SUPERIOR CITRUS TREES—Now 
available on Rough Lemon, Sour 
Orange, Sweet Orange, and Cleo 
Rootstocks. Prices $1.10 up, de 
pending on the size and number 
ordered. Also Seedlings for lining 
out of all varieties. Write for 
‘Tips to Growers”. 


WARD'S NURSERY 
Avon Park, Fla. 


CITRUS TREES, in quantity. Valen- 
cia, Pineapple, Pink Seedless Grape- 
fryit ,on rough lemon root, for 
Summer and Fall delivery, %” to 
%”. Also trees budded to order. 
ORANGE STATE NURSERIES 
Zellwood, Florida 


akeland 


péineeriné Gecocietcs, lar. : 


THE CITRUS 


EVIDENCE OF TRISTEZA, 
OR QUICK DECLINE, 
VIRUS IN FLORIDA 
(Continued from page 7) 
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1. Tristeza disease of citrus in 
Brazil. Calif. Citrog. 35: 135. 1950. 

8. Grant, T. J., and A. S. Costa. 
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1951. 
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If you want to increase 
your profits you 
must produce more at 
less cost. NACO ferti- 
lizers are correctly bal- 
anced and contain all 
the essential plant nu- 
trients and minerals to 
produce a larger health- 
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RAIL REFRIGERATION TEST ON 
FLORIDA CITRUS — NOV. 1950 
(Continued from page 15) 


perature throughout the load than 
does the non-fan car receiving the 
same protective service, even 
even though the average of the 
top, middle, and bottom of the load 
is likely to be nearly the same. 

It is especially noteworthy that 
all ears including those iced but 
onee had enough ice in the bunk- 
ers on arrival at destination to 
hold the load at a safe tempera- 
ture for several days of seasonable 
weather. The ice bunkers of car 
D, vented at Savannah, were at 
least half full on arrival at des- 
ination, and this car also had the 
lowest commodity temperature. 

SUMMARY 

Oranges in open mesh _ bags 
loaded in double deck cars or loaded 
over two layers of crated fruit 
cooled about as rapidly during the 
transsit period as did solid loads 
of crated oranges. 

Oranges loaded in fan equipped 
double deck cars cool more uni- 
formly than those in non-fan cars. 

In a carload of 525 crates of 
oranges with fruit temperature of 
81.5°, loaded in a pre-iced fan car 
and precooled six hours with motor 
driven by Preco fans, the fruit 
cooled 4.9 degrees during the four 
hour loading period, and 13.4 de- 
grees during the six hour precool- 
ing period. More than half of the 
total of 18.3 degrees was removed 
by the end of the first hour of 
precooling. 

Ventilation during this transit 
period of sub-normal air tempera- 
ture in the South cooled the load 
more rapidly than did refilling the 
ice bunkers and keeping the vents 
closed to destination, thus_ indi- 
cating that during the cooler 
months, initial icing followed by 
ventilation north of Savannah is 
likely to result in more rapid cool- 
ing than by re-icing once and keep- 
ing the vents closed to destination. 

During periods of nearly normal 
winter temperatures at destination, 
the commodity temperatures did 
not rise in cars that arrived with 
less than one ton of ice in the 
bunkers and which were held sev- 
eral days before unloading. These 
tests indicate that all or only di- 
agonal vents of cars loaded with 
warm fruit may be left open for 
considerable periods of time at 
least during the first day or two 
after loading—even when outside 
air temperatures are well. below 
25°—without danger of freezing the 
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for the profitable 
production of citrus 


Double Sulfate of Potash-Magnesia 


To produce good quality and yield, citrus 
trees must have an adequate supply of magnesium. Here’s why: 
Plants grow by the chemical actions of mineral nutrients, sunlight, 
water and carbon dioxide. The key to the combination is chloro. 
phyll, the green plant substance that is essential for all plant life. 
Chlorophyll draws from the sun the energy needed for plant 
growth. Formation of chlorophyll in the plant depends on mag- 
nesium. If insufficient magnesium is available to the citrus tree, 
a typical deficiency symptom is a loss of the normal green color 
in the leaves Magnesium- deficient citrus trees shed leaves in late 
summer or fall, le aving the fruit unprotected. The defoliated twigs 
become weak, subject to fungus infection and usually die. Magne- 
sium deficiency symptoms are a warning signal that the chinnah ll 

content of the citrus tree is too low to capture enough a the 
sun’s energy for healthy crop growth. 

Experience shows that the most effective and economical way 
to supply the magnesium needed by citrus trees is in soluble form 
in mixed fertilizers. Sul-Po- Mag is a properly balanced combina- 
tion of magnesium and potash, both in sulfate form, water soluble 
and immediate ly available to the crop. Leading manufacturers 
are now including Sul-Po-Mag in their mixed fertilizers for the 
profitable production of citrus. 

Six Basic Functions of Magnesium 
@ Magnesium is the basic metallic element in chlorophyll, the green plant 
substance which captures the sun's energy that is vital for life and growth. 
®@ Magnesium concentrates in the seed with phosphorus to aid in the formation 
of oils and proteins required for viable seed. 
® Magnesium functions as a carrier of phosphates to the actively growing and 
fruiting parts of the plant. 
®Magnesium is required to activate the processes which stimulate the pro- 
duction and transport of carbohydrates and proteins within the growing plant. 
@ Magnesium, in sufficient quantities, enables 
the plant to utilize other plant nutrients for 
hea!thy, disease-resistant growth. 
@ Magnesium stimulates the growth of soil 
bacteria and increases the nitrogen - fixing 
power of legumes, 
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in your top dresser application wherever 


iron deficiency symptoms are present. 


may be mixed with nitrogen, potash, and magnes- 


ium. Where deficiency is severe include sufficient 
Ferro-grene for one half pound per tree. See 
table below. 
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Completely Chelated Compound 


Lbs. of fertilizer 

No. trees to be fer- 
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per tree 


Apply in 
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FERRO GRENE * Reduce the amounts where only mild 

7 deficiencies exist 
Manufactured by 

BERSWORTH CHEMICAL CO. iinet aie Maas. 


Framingham, Massachusetts FOR MORE 
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